Efficient expansion of mouse primary tenocytes using a novel collagen gel culture method.
Development of regenerative therapies for damaged tendons remains a great challenge, largely because of lack of information regarding the mechanisms responsible for differentiation of tenocytes. Mouse tenocytes have not been fully characterized owing to the absence of efficient and reproducible methods for their in vitro expansion without losing phenotypic features. The objective of the study was to establish an improved and reliable method for stable primary culture of mouse tenocytes by using collagen gel. Achilles and tail tendon tissues were harvested and embedded in collagen gel. After 10 days of continuous culture, the gel was digested and cells were passaged on tissue culture-treated plastic dishes. Mouse tenocytes cultured in collagen gel exhibited significantly shorter doubling time and higher numbers of proliferation when maintained on the plastic dishes compared with those cultured without using gel. Transmission electron microscopic analyses showed that cultured tenocytes retained some morphological features of tenocytes in tendon tissues, such as cell-cell junctional complex formation, well-developed rough endoplasmic reticulum, and mitochondria in their cytoplasm. mRNA expression of tenocyte markers (tenomodulin, type I collagen, periostin, and scleraxis) was higher in cells cultured in collagen gel than in those cultured in the absence of gel. Our results show that tenocytes cultured using the collagen gel method express typical lineage markers and exhibit improved growth characteristics, thus providing a stable platform for studying molecular mechanisms that control their differentiation.